Anomalous left coronary artery from the pulmonary artery, or ALCAPA, is a rare, congenital cardiac anomaly. The condition causes ischemia and, if left untreated, can lead to death. It is important for cardiac sonographers to recognize the signs, symptoms, and sonographic characteristics of ALCAPA. A case of ALCAPA diagnosed by echocardiography is presented.
In the case of anomalous left coronary artery from the pulmonary artery (ALCAPA), the left coronary artery originates from the pulmonary artery instead of the aortic root. This condition causes decreased oxygenated blood to reach the left ventricle, which causes ischemic conditions to occur in the myocardium and can lead to infarction. ALCAPA occurs in 1 out of every 300,000 live births and makes up 0.25% to 0.5% of cases of congenital heart disease. 1, 2 This anomaly is usually diagnosed in infancy or early childhood and, if left untreated, can cause death.
Case Report
The patient examined in this case study is a 2 1 2month-old infant. He presented to the hospital in respiratory distress. He had no remarkable past medical history or significant family history of illness. An electrocardiogram (EKG) was first ordered and, because of its abnormal results, was followed by an echocardiogram. The echocardiogram showed a dilated left ventricle (LV) with a tremendous decrease in LV function and mitral regurgitation (MR) ( Figs. 1-3 ). The right coronary artery (RCA) was dilated to 0.25 cm (Figs. 4, 5) , and the left coronary artery (LCA) was unable to be visualized in its normal anatomical location. Using color flow Doppler, the LCA was seen with retro- grade flow and was determined to be originating from the pulmonary artery (PA) (Fig. 6 ).
The patient was sedated before the examination and tolerated it well. The echocardiogram was thorough and of good quality. The patient was scheduled for surgery the next day. There were no complications during the surgery. The patient's prognosis is expected to be good, and he should regain most of his normal heart function over time with the increase of oxygenated blood to the LV. MR should decrease as well.
Sonographic Features
Normal coronary arteries exhibit antegrade flow and measure less than 3 mm in diameter. 3 Echocardiography with the use of 2-D, color flow, and Doppler is a major tool in diagnosing ALCAPA. Echocardiography can detect MR and LV dyskinesis or akinesis and visualize RCA dilatation. 3 Visualization of the LCA retrograde flow can be diagnostic but may not be seen without RCA collateralization. If the LCA origin from the PA is seen with an echocardiogram, it can replace the need for cardiac catheterization. 1 It is best to visualize the coronary arteries in a high parasternal short-axis window. 3, 4 The transducer should then be angled down toward the base of the heart. With the use of color flow, the LCA can be seen with retrograde flow toward the PA. It is important to find the LCA insertion point into the PA to aid in the surgical plan and procedure. The LV should be swept slowly, each contraction should be evaluated, and the LV walls should be carefully examined for areas of dyskinesis or akinesis. M-mode is also helpful in examining function. Color flow Doppler can aid in evaluating MR to determine if it is caused from papillary muscle infarction or from dilatation of the mitral ring as a result of LV dilatation. 3 Unusual features of this pathology include abnormal EKG findings that specifically correlate with ALCAPA. These findings include anterolateral infarct with abnormally deep (≥ 3 mm) and wide (≥ 30 msec) Q waves in leads aVL, V 5 , and V 6 . There is also the absence of Q waves in leads II, III, and aVF. Repolarization irregularities also occur and appear as ST-segment depressions or inversions. 1, 5 Differential diagnoses include dilated cardiomyopathy, coronary artery fistula, mitral valve (MV) insufficiency, viral myocarditis, and congenital MV disorder. 1
Pathology Discussion
The etiologies of ALCAPA are unknown. There is a rare association of other isolated cardiac defects such as ventricular septal defect, persistent ductus arteriosus, tetralogy of Fallot, and coarctation of the aorta. No current associations with noncardiac anomalies are known. 1 Clinical signs and symptoms of this pathology are irritability, pallor, sweating, difficulty feeding, and dyspnea during ischemic episodes. Many times, these symptoms are inaccurately mistaken for colic.
ALCAPA does not present in the unborn fetus. After birth, the myocardium receives unoxygenated blood. Pulmonary vascular resistance and PA pressure decrease, and this decreases the coronary artery pressure. Collateral flow occurs between the RCA and LCA, and a coronary steal develops. The LCA has low pressures like the PA, so flow is retrograde moving from the RCA to collaterals to the LCA into PA, bypassing the myocardium and leading to ischemia. Ischemia occurs during exertion, and with increased ischemia, portions of the LV walls can then become infarcted. MR can develop if the papillary muscles are ischemic or infarcted, and congestive heart failure can also develop due to the decreased LV function. 3 Three surgical treatments are most commonly used in the repair of ALCAPA. The first of these procedures is the Takeuchi procedure. This procedure involves baffling the aorta to the LCA through an aortopulmonary window. 1, 6 Another possible procedure is accomplished by forming a two-coronary artery system. This can be done by an anastomosis of the left subclavian and coronary artery or by a saphenous vein bypass graft. 6 Separating the LCA from the PA and reimplanting it into the aortic root is the procedure of choice for most patients diagnosed with ALCAPA. 2, 6 The actual advantages of this procedure have not yet been established, although it is more anatomically and physiologically correct compared to other procedures. 2 Some patients may need MV repair or replacement surgery if the papillary muscles are infarcted and MR is severe. After surgery, medications can also help improve cardiac output and relieve symptoms of congestive heart failure until LV function has improved. 1 The prognosis for those patients diagnosed with ALCAPA is dependent on the severity of the disease process when diagnosed. Accurate and early diagnosis drastically improves the chances of preserving LV and MV function. With the return of oxygenated blood to the LV, many patients suffering from ALCAPA will have much of their normal heart function return with time.
Conclusion
ALCAPA occurs from unknown origin and can present at any time during infancy or childhood and, in rare cases, adulthood. If left undiagnosed, ALCAPA can result in sudden death. Signs and symptoms may differ drastically in type and severity and can often be mistaken for much less severe illnesses such as colic. It is important for all echocardiographers and sonographers to know the varying symptoms and sonographic appearances of ALCAPA. New technology, better imaging capabilities, and more information to improve the awareness of ALCAPA will aid in more rapid and accurate diagnosis.
